The genus Flavobacterium was proposed by Bergey et al. [1] . The description of the genus was subsequently emended by Bernardet et al. [2] , Dong et al. [3] and Joung et al. [4] . At the time of writing, there are about 181 validly named members of the genus, with Flavobacterium aquatile as the type species of the genus [1, 5] (www.bacterio.net/flavobacterium.html). Members of the genus are Gram-stain-negative, aerobic, yellow-pigmented, contain menaquinone-6 (MK-6) as the major respiratory quinone and have a G+C content in the range of 30-41 mol% [6, 7] . In this study a novel species of the genus Flavobacterium isolated from the rhizosphere of Artemisia annua L., which is known for its medicinal component of artemisinin, is described.
During research on the microbial diversity of rhizospheric soil samples of Artemisia annua L., collected from Huludao, Liaoning province, China (40 48¢ 38.2 † N, 119 54¢ 47 † E), a strain designated SYP-B1015
T was isolated. The soil suspension was serially diluted and incubated on Reasoner's 2A (R2A) medium supplemented with 100 mg l À1 nystatin (28 C, 3 days) to differentiate bacterial growth from fungal growth. Colonies were selected and re-streaked repeatedly onto Luria-Bertani (LB) agar to obtain pure cultures. The purified strain was stored as glycerol suspensions (30 %, v/v) at À80 C.
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene were performed as described previously [8] .
The sequence obtained was compared with the validly published 16S rRNA gene in the EzBioCloud server [9] . Phylogenetic trees were reconstructed by using the software package MEGA version 7.0 [10] with three algorithms: neighbour-joining [11] , maximum-likelihood [12] and maximum-parsimony [13] . Multiple alignment of the sequence data was performed by using the CLUSTAL_X program [14] . Evolutionary distances were calculated based on the neighbour-joining method according to Kimura's two-parameter model [15] . The topology of the phylogenetic tree was evaluated by using bootstrap analysis with 1000 replicates [16] . (Fig. 1) . According to the criteria of 16S rRNA sequence similarities higher than 97 % and the evolutionary distance matrices [17] , F. compostarboris JCM 16527 T and F. procerum JCM 30113
T were used as the reference strains. F. compostarboris JCM 16527
T and F. procerum JCM 30113 T were bought from the Japan Collection of Microorganisms. These strains were cultivated under the same culture conditions. Morphological and physiological characteristics were observed on LB medium unless otherwise stated. Growth on various media such as LB agar, nutrient agar (NA), trypticase soy agar (TSA), R2A and International Streptomyces Project medium 2 (ISP2) was evaluated after 2 days of incubation at 28 C. Anaerobic growth was checked in the Whitley A35 anaerobic workstation containing a CO 2 , N 2 and H 2 gas mixture. Cell morphology was determined by using light microscopy (Zeiss Primo Star) and scanning electron microscopy (S-3400N, Hitachi) (Fig. S1 , available in the online version of this article). Gram-staining was carried out by using the standard Gram reaction [18] . The production of flexirubin-type pigments and extracellular glycan was tested by conducting KOH and Congo red tests, respectively, according to the minimal standards for describing novel taxa in the family Flavobacteriaceae [19] . The cell motility was studied by the hanging-drop technique and the development of turbidity throughout a tube of semi-solid LB medium [20] . The optimum growth and range of growth were determined at different temperatures (0-45 C, with intervals of 1 C), tolerance to NaCl (0-10.0 %, w/v, with intervals of 1.0 %), and pH ranges (pH 4.0-10.0, at intervals of 1.0 pH unit, by using the following buffer systems: pH 4.0-5.0, 0.1 M citric acid/0.1 M sodium citrate; pH 6.0-8.0, 0.1 M KH 2 PO 4 /0.1 M NaOH; pH 9.0-10.0, 0.1 M NaHCO 3 / 0.1 M Na 2 CO 3 [21] ) were measured at the same growth conditions. Oxidase activity was tested by oxidation of 1.0 % (w/v) tetramethyl-p-phenylenediamine reagent [22] and catalase activity was evaluated by production of oxygen bubbles in a 3.0 % (v/v) aqueous hydrogen peroxide solution. Production of brown diffusible pigment was detected by Ltyrosine medium. Tests for H 2 S production, hydrolysis of aesculin, agar, CM-cellulose, casein, starch, Tween 20, Tween 40, Tween 60, Tween 80, L-tyrosine, and coagulation and peptonization of milk were performed as described by Gonzales et al. [23] . Carbon source and nitrogen source utilization were determined according to Shirling and Gottlieb [24] and Locci [25] . Production of acid from carbohydrates aerobically was evaluated as described by Barrow et al. [26] . Sensitivity of strain SYP-B1015
T to antibiotics was tested using the disc diffusion method on LB plates, as described T within the genus Flavobacterium. Flaviramulus basaltis H35 T (DQ361033) was used as an outgroup. Asterisks denote nodes that were also recovered using the maximum-likelihood and maximum-parsimony methods. Bootstrap values are shown as percentages of 1000 replicates, of which above 70% are shown at the branch points. Bar, 0.01 substitutions per nucleotide position.
previously [27] . Phenotypic characteristics of strain SYP-B1015 T , the two reference strains F. compostarboris JCM 16527
T and F. procerum JCM 30113 T , and the type species F. aquatile DSM 1132 T are given in Table 1 and in the species description.
For fatty acid methyl ester analysis, SYP-B1015
T and the reference strains were grown on TSA at 28 C for 3 days after quadrant streak inoculation. All strains were harvested from the third sectors of the quadrant streaks. The fatty acid methyl esters were extracted and prepared according to the standard protocol of the Sherlock Microbial Identification System (Sherlock Version 6.1; MIDI database: TSBA6 [28] ; 7890A GC System, Agilent). The major components (5 % of the total) of the fatty acids were iso-C 15 : 0 , iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH. The fatty acids of strain SYP-B1015 T and the related type strains are given in Table 2 .
The polar lipids of strain SYP-B1015 T were extracted from about 100 mg freeze-dried organisms and analysed by twodimensional thin-layer chromatography as described by Minnikin et al. [29] . Ethanol phosphomolybdic acid (10 %, v/v) was used to detect all polar lipids, while other spray reagents were used as follows: ninhydrin for aminolipids (110 C); molybdenum blue for phospholipids; and a-naphthol for glycolipids (110 C). The polar lipid profile contained phosphatidylethanolamine and an unidentified polar lipid (Fig. S2) . The polar lipid profiles of the isolate and the reference strains were very similar; they only differed by the presence and number of unidentified glycolipids and aminolipids [30, 31] .
Menaquinones were extracted according to Collins et al. [32] and separated by high-performance liquid chromatography (HPLC) as described by Kroppenstedt [33] . The major menaquinone was MK-6, similar the reference strains. All the chemotaxonomic data for strain SYP-B1015 T were consistent with its assignment to the genus Flavobacterium.
DNA-DNA hybridization studies were carried out by the fluorometric method according to Ezaki et al. [34] . Eight Table 1 . Differential characteristics of strain SYP-B1015
T and the related reference strains +, Positive; -, negative; W, weakly positive. All data were obtained in this study. *As indicated by Montero-Calasanz et al. [37] summed features are groups of two or three fatty acids that are treated together for the purpose of evaluation in the MIDI system and include both peaks with discrete equivalent chain lengths as well as those where the equivalent chain lengths are not reported separately. Summed feature 2 was listed as iso-C 16 : 1 I and/or C 14 : 0 3-OH; summed feature 3 was listed as C 16 : 1 !7c and/or C 16 : 1 !6c; summed feature 9 was listed as C 18 : 1 !7c and/or C 18 : 1 !6c.
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replications for each hybridization reaction were performed. DNA-DNA relatedness values between strain SYP-B1015 T and F. compostarboris JCM 16527 T and F. procerum JCM 30113 T were determined as 56.5±0.4 and 48.9±1.2 %, respectively (Table S1) , which was lower than the threshold value (70 %) recommended for distinguishing novel species [34] .
Finally, the DNA G+C content was determined by reversedphase HPLC as described by Mesbah et al. [35] , taking the Escherichia coli DH5a as the type strain. The G+C content of strain SYP-B1015
T was determined to be 33.5 mol%, which was within the range (30-41 mol%) of the members of the genus Flavobacterium [6, 7] .
Phylogenetic analysis based on 16S rRNA gene sequence and chemotaxonomic characteristics supported that strain SYP-B1015
T should be assigned to the genus Flavobacterium. The different phenotypic properties, such as gelatin hydrolysis, nitrate reduction, some enzyme activity and types of sole carbon source and sole nitrogen source are listed in Table 1 , and the moderate DNA-DNA relatedness values clearly indicate that strain SYP-B1015
T could be differentiated from other species of the genus Flavobacterium (Table S1 ). Therefore, on the basis of phenotypic, chemotaxonomic and phylogenetic data, strain SYP-B1015 T should be classified as a representative of a novel species within the genus Flavobacterium, for which the name Flavobacterium artemisiae sp. nov. is proposed.
EMENDED DESCRIPTION OF FLAVOBACTERIUM COMPOSTARBORIS KIM ET AL. 2012
The description of the strain is as given previously [30] , but with the following amendments: Tween 40, and Tween 60 are hydrolysed, but Tween 20 and Tween 80 are not. Negative for H 2 S production, methyl red test and Voges-Proskauer test. The temperature range for growth is C when incubating cells in LB medium.
EMENDED DESCRIPTION OF FLAVOBACTERIUM PROCERUM FENG ET AL. 2015
The description of the strain is as given previously [36] , but with the following amendments: Tween 40, and Tween 60 are hydrolysed, but Tween 20 and Tween 80 are not. Negative for methyl red test and milk coagulation and peptonization. The DNA G+C content of the type strain is 34.3 mol%.
DESCRIPTION OF FLAVOBACTERIUM ARTEMISIAE SP. NOV.
Flavobacterium artemisiae (ar.te.mi¢si.ae. L. gen. n. artemisiae of Artemisia).
Colonies of strain SYP-B1015
T on LB medium are translucent, smooth, orange-yellow, raised and circular with irregular margins. Cells of strain SYP-B1015
T are Gram-stainnegative, strictly aerobic and motile by gliding. Scanning 
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